Electrical heterogeneity and arrhythmogenesis: importance of conduction velocity dispersion.
An experimental model of conduction velocity (CV) and refractory period dispersion was established to determine which variable is a determinant of myocardial vulnerability. Anesthetized swine were instrumented with a left anterior descending coronary artery catheter for regional infusion of lidocaine (n = 6), low-dose d-sotalol (n = 4), high-dose d-sotalol (n = 6), or saline (n = 6), to create dispersion in CV (lidocaine), refractoriness (d-sotalol), or neither (saline). Ventricular fibrillation thresholds (VFTs) and refractory periods were determined at five sites (one drug perfused, four non-drug perfused). CV was determined in one drug-perfused area (left ventricular epicardial apex) and one non-drug perfused area (right ventricular epicardial base). Lidocaine and low- and high-dose d-sotalol increased VFT when stimuli were delivered in the drug-perfused area. However, lidocaine decreased VFT when stimuli were delivered at non-drug perfused areas by an average of 52%. Neither d-sotalol dose affected VFT when stimuli were delivered in non-drug perfused areas. Lidocaine increased CV dispersion by 18-26 cm/s but did not alter refractoriness. Both d-sotalol doses increased dispersion in refractoriness by 15-27 ms but did not alter CV. Saline did not affect either variable. Regional lidocaine had profibrillatory effects when stimuli were delivered in non-drug perfused areas, whereas regional d-sotalol did not. Hence, CV dispersion is a more likely determinant of myocardial vulnerability than refractoriness.